used the cut-off 9/10 (13), no psychosis, no alcoholism, no recent stroke (during the past 12 months), not in a terminal state, expected to be discharged alive, no severe life events (e.g. loss of children or spouse) during the last six months and no known post-traumatic stress disorder (e.g. as a consequence of war experiences). Ninety-eight patients met these criteria and were enrolled in the study (7) .
The healthy control group consisted of 68 fit and able people at least 70 years old and living at home. They were independent on selfcare tasks as bathing, dressing and functional mobility. They were matched with the geriatric patients according to age and gender. The healthy controls were recruited from three senior-citizen day-centres in Oslo. They were not suffering from any chronic somatic disease(s), nor did they use any psychoactive drugs. Further description of how the data were collected is reported elsewhere (7;14;15) The South-Eastern Norwegian Regional Committee for Medical and Health Research Ethics and the Norwegian Data Inspectorate approved the studies. The participants received oral and written information before giving their written consent to being included in the studies.
Measurements
The State Trait Anxiety Inventory (STAI) (16) was used to tap anxiety symptoms. STAI is a scale widely used to assess anxiety symptoms, also in older persons (17) and has been adapted and translated into more than 60 languages, including Norwegian. The instrument consists of two subscales each of twenty items: one for enduring (trait) anxiety and one for current (state) anxiety. The items were scored at four levels of intensity from 1 ("not at all") to 4 ("very much"). We measured the state anxiety from an abbreviated version of the scale (STAI-X-1). The scale had twelve items which made sum-scores between 12 and 48 possible (18) .
The demographic details of age, gender, marital status (married, widowed, not married, divorced), living arrangements (living alone and living together with others) and education (cut-off 8/9 years) of each of the three groups were collected.
Statistics
The statistical analysis was performed with the statistical programme SPSS, version 16.0. The STAI-X-1 score and age were normally distributed. To identify possible differences between the three groups, categorical data were analysed with Chi-square tests, and Cochrane-Armitage tests were used for linear association in 2 x n tables. For multiple testing we considered a p-value < 0.01 as statistically significant. For continuous data we used ANOVA for normally distributed data and Kruskal-Wallis tests for data with a skewed distribution. To compare the scores on each item of the STAI-X-1 scale between the spouses and the inpatients and the controls, we used ANOVA. For the purpose of identifying possible risk factors for anxiety, multiple linear regression analysis was performed. Dummy-variables were created for each of the three groups, e.g. carer yes=1, no=0, geriatric patient yes=1, no=0 and controls yes=1, no=0. Variables with a p-value equal or less than 0.20 in the bivariate analyses were entered as independent variables, together with the participants' age and gender. Variables with a p-value equal or lower than 0.05 in the multivariate analysis were kept in the model and checked for intercorrelations. In order to explore any tendencies of the nonsignificant variables, they were put back into the models one by one to assess their relationship to the significant variables. Goodness-of-fit of the models was assessed by residual plots.
RESULTS
Background characteristics of the three groups are reported in Table 1 , showing that the spouses of persons suffering from dementia did not completely match the other two groups. They were significantly younger than the geriatric patients and the healthy controls and there were more males among them, whereas their educational level was similar to that of the healthy controls.
The calculations of Chronbach's alpha of the STAI-X-1 for each group showed the internal consistency to be satisfactory; 0.90 for the spouses, 0.88 for the geriatric in-patients and 0.74 for the healthy controls.
The results of the comparison of the items' mean scores on the STAI-X-1 by means of ANOVA are shown in table 2. We found for the comparison between the spouses and the geriatric in-patients that the geriatric in-patients scored significantly higher on the items 'I feel at ease' (p<0.001), while the spouses scored significantly higher on the item 'I feel frightened' (p=0.009). Comparing the healthy controls with the spouses and the geriatric in-patients we found that they scored significantly lower (at p<0.001 level) on all items of the STAI-X-1 scale.
In table 3 the associations between STAI-X-1 and possible explanatory factors are reported. The mean STAI-X-1 for all the three samples was 20.7 (SD=7.6). The females reported more anxiety (mean 21.3 (SD 7.85)) than the males (mean 19.6 (SD 6.99)), expressed as a higher score on STAI-X-1; however, this difference was not significant in the unadjusted analysis (p=0.09). The sum score on the STAI-X-1 did not differ between the spousal carers, which was 22.5 (SD 7.4), and geriatric patients 23.4 (SD 7.6) (p=0.40, 95% CI -3.3 -1.3). However, these two groups of older persons reported significantly more anxiety than the healthy controls, whose score was 14.7 (SD 3.0).
Other characteristics of the three groups such as age, marital status, whether or not the persons lived alone did not influence the sum score on STAI-X-I.
Lastly, we carried out a multiple (adjusted) linear regression analysis with the STAI-X-1 sumscore for all the participants as the dependent variable. We found that gender (the person being a female), being a spouse of a patient with dementia and being a geriatric in-patient were each associated with anxiety as expressed as a higher score on STAI-X-1. This model explained 25 % of the variance.
DISCUSSION
As far as we know this is the first study comparing the occurrence of anxiety symptoms by means of the state part of the STAI-X-1 in spouses of persons suffering dementia with older people suffering from Females (%) a < 80 years, n (%) Married, n (%) Alone, n (%) < 9 years, n (%) chronic somatic condition and a group of healthy older persons. Our main finding is that the spousal carers scored as high as the hospitalized geriatric patients on the STAI-X-1 scale. This was unexpected, since the spousal carers are usually seen as healthy older people. Most of the studies concerning carers have focused on their burden and depression. In general, carers are usually more concerned about their ill family members and do often show a tendency of neglecting their own health. The fact that the carers of persons suffering from dementia reported the same level of state anxiety symptoms as the geriatric patients is worrying.
The differences in the pattern may be important. The geriatric patients scored significantly higher on one item which tap absence of anxiety symptoms, while the spouses scored significantly higher on the item 'I feel frightened'. State anxiety is defined as "a temporal cross-sectional emotional stream-of-life of a person, consisting of tension, apprehension, nervousness, worry and activation or arousal of the autonomic nervous system" (16;19) . The state part of the STAI measures what the person feels at the moment and is, therefore, considered to be a useful instrument to tap anxiety associated with threatening or stressful events in a person's life, such as physical illnesses. The finding that the spouses report a higher score on the item 'I feel frightened' than the geriatric in-patients is, therefore, surprising. It may be that the spouses' situation is scary, since the consequences of dementia are dramatic if there are changes in the loved one's personality and behaviour, while the geriatric in-patients might have felt safe in hospital.
Many of the spouses have a stressful everyday life with a heavy burden of care. However, some authors have suggested an association between burden of care and depression, rather than anxiety (19) . We believe that both associations exist, but we need an instrument that can measure anxiety symptoms in the carers. According to several studies, anxiety symptoms are prevalent among older people suffering from many chronic physical disorders (7;21-23). Kvaal et al. (7) found that older patients admitted to a geriatric ward with one or more chronic physical disorders reported high levels of anxiety symptoms according to the state part of the STAI, probably due to the acute exacerbation of the somatic symptoms. It is also well established that caring for a close family member suffering from dementia is distressing and associated with an increased risk of health problems (15;24-26) . We did not examine the occurrence of somatic health-status in the spousal carers, and cannot confirm or reject this statement in the present study.
The main factors contributing to the high level of state anxiety accor- Sykepleievitenskap . Omvårdnadsforskning . Nursing Science ding to the STAI-X-1 were being spousal carers of persons with dementia or geriatric patients. In this study we only found a weak association between state anxiety and being female. These results partly contradict the results of previous studies, which have reported more distress, depression and anxiety in female than in male carers (27) (28) (29) . The three factors, being female, a spousal carer and a geriatric inpatient, explained only 25 % of the variance in the adjusted linear regression analysis. Therefore, we must assume that there are several other factors contributing to the high level of anxiety among spousal carers. The characteristics of the carers as well as the condition of the partner with dementia may explain the level of anxiety among the carers. A common factor may be the uncertainty and lack of control associated both with a serious medical condition and with the carer situation. On one hand, seriously ill patients are struggling with thoughts of death and dependency on help due to increasing frailty and functional disability; and, on the other hand, various psychiatric and behavioural symptoms associated with dementia that occur suddenly may contribute to anxiety among the carers.
The study has some limitations. The spouses were younger than both the geriatric in-patients and the healthy controls. Old age is a risk factor for frailty and frailty is associated with anxiety. However, age did not turn out to be a significant variable in the adjusted linear regression analysis.
Implications for mental health nursing
Assessment of the persons with dementia should include qualitative as well quantitative measurements. The Collaboration Reform emphasizes that the care should be in the local context, which often means at home. In general, this would lead to increased burden for the carers, especially when persons suffering from dementia also have co-morbid anxiety. The mental health nurses should in their routine-assessment be aware of carer's burden and possible anxiety. The Norwegian Centre for Ageing and Health, and the Norwegian Directorate of Health have recommended a standard assessment of dementia work-up in the local authorities in Norway, where assessment of carer's anxiety are included (30, 31) .
Conclusion
Older spouses of persons suffering from dementia reported significantly more symptoms of anxiety than healthy older persons without caring obligations. The anxiety they reported was as pronounced as in older adults admitted to a geriatric department because of an acute exacerbation of somatic disorder(-s). As anxiety symptoms and disorders can lead to a poorer quality of life as well as a reduced capacity to care for the beloved one, it is important to take these symptoms into consideration when outlining interventions for the patients with dementia and their carers. 
